Characterization of human UMP-CMP kinase enzymatic activity and 5' untranslated region.
We have cloned a cDNA for human UMP-CMP kinase from a macrophage cDNA library. Sequence analysis showed that this cDNA is derived from the same gene as a previously reported EST-derived cDNA. Here we show that a conspicuous difference between these two clones, 73 additional 5' nucleotides in the EST clone, including a putative translational start site, is not functionally significant. This work shows that the additional 5'sequence in the EST clone was unnecessary for enzymatic activity and nonfunctional in the initiation of translation. Specifically, we found that protein expressed by both the macrophage-derived cDNA and the extended cDNA had the same relative molecular mass, consistent with use of an ATG internal to the macrophage-derived clone as the functional start site. In addition, this work more precisely defines the catalytic activity of UMP-CMP kinase. Here, we show a 3-fold greater substrate preference for CMP relative to UMP, identify ATP and UTP as the preferred phosphate donors for the reaction, and demonstrate that the reaction is Mg2+-dependent. In addition, investigation of UMP-CMP-kinase expression revealed two mRNA products in immune tissues and cancer cell lines. The smaller RNA product was previously undescribed.